Proof of claims in Table 1 . Recall that A is the unique positive solution to η − βA = 8δλA 2 (1 + δA)
The left hand side of (1) is strictly decreasing in A, whereas the right hand side of (1) is strictly increasing in A. 1 Notice that (A, θ) satisfies the equation H(A, θ) = 0, where H(A, θ) = 8δλA 2 (1 + δA)
• Dependence on η: Taking partial derivatives in (2) yields
Hence, we have
ω, and the conditional price pressure
are strictly increasing in A , so they are also increasing in η.
• Dependence on λ: Taking partial derivatives in (2) yields
Hence, we have are strictly increasing in A , so they are decreasing in λ.
• Dependence on N: first of all, let us treat N as a continuous variable taking values in the space of positive real numbers. Taking partial derivatives in (2) yields
> 0, i.e., A is strictly increasing with N. We cannot yet make conclusions about sensitivities of the bid-ask spread and conditional price pressure to N, because they both depend on N and A . To proceed, we consider a change of variables that expresses N in terms of A :
The above expression is obtained from (1) by "solving" for N. Since A is strictly increasing in N, we know that, as A increases from
, N will increase from 1 to ∞. Now, we can express the bid-ask spread as a function of A only:
Notice that the final expression has a numerator that decreases with A and a denominator that increases with A when A < η β
. Hence, we may conclude that the bid-ask spread is strictly decreasing in A . Because A increases with N, we conclude that the bid-ask spread is strictly decreasing in N.
As for the conditional price pressure, we obtain by a similar argument that
.
It is clear that the above expression is decreasing in
). Hence, the conditional price pressure is strictly decreasing in N.
• Dependence on β: Taking partial derivatives in (2) yields
Hence, we have are strictly increasing in A , so they are decreasing in β.
• Dependence on δ: Taking partial derivatives in (2) yields
Hence, we have < 0, so using the same argument as above, we know that the product δA is strictly increasing in δ. Recall that we have already shown that the bid-ask spread 2A θ = 2(1+2δA ) N+1+2δA
ω is strictly increasing in δA , so we can conclude that the bid-ask spread is strictly increasing in δ. As for the conditional price pressure B θ = 2A N+1+2δA
, we notice that its numerator is strictly decreasing in δ (because A is), and its denominator is strictly increasing in δ (because δA is). Hence, we can conclude that the conditional price pressure is decreasing in δ.
• Dependence on ω: the results are obvious.
This completes the proof.
